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PREFACE

This report describes a study of the shoaling and transformation of
waves in the vicinity of Cape Canaveral and Port Canaveral Inlet, Fla. The
study was funded by the US Army Engineer District, Jacksonville (SAJ),
Jacksonville, Fla. Mr. Earl Howard and Ms. Mary Ann Gerber, SAJ, were Techni-
cal Monitors during the conduct of this study.

The report was prepared by Mses. Willie Ann Brown and Rebecca M. Brooks,
Coastal Oceanography Branch (CR-0), and Dr. Edward F. Thompson, Chief, CR-O0,
Research Division (CR), Coastal Engineering Research Center (CERC), under
direct supervision of Mr. H. Lee Butler, Chief, CR; and under general super-
vision of Mr. Charies C. Calhoun, Jr., Assistant Chief, and Dr. James R.
Houston, Chief, CERC, US Army Engineer Waterways Experiment Station (WES).

The assistance of Mses. Mary A. Cialone, Panola Rivers, and Odia R. Winston,
and Messrs. William D. Corson and Bruce A. Ebersole and Dr. Robert E. Jensen
is acknowledged.

Commander and Director of WES during this study was COL Dwayne G. Lee,

CE. Technical Director was Dr. Robert W. Whalin.
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NEARSHORE WAVE TRANSFORMATION STUDY OF SITES NEAR
PORT CANAVERAL INLET, FLORIDA

PART I: INTRODUCTION

1. The purpose of this study is to provide a 20-year time series of
breaking wave conditions at 3-hour intervals for three sites north and two
sites south of Port Canaveral Inlet, Fl. An orientation map is given in
Figure 1. The study was funded by the US Army Engineer District, Jacksonville
(sAJ).

2. The study was divided into three parts: (a) transformation of
20 years of hindcast wave data into conditions at a 60-ft depth; (b) refrac-
tion calculations to bring representative waves from deep water to shore, by
application of the Regional Coastal Processes Numerical Model (RCPWAVE);

(c) generation of a 20-year time series of breaking wave conditions for five
different sites. The three parts of the study are described in the final
section of the report. Appendices A and B contain supplementary tables giving

wave statistics for deep water and breaking waves, respectively.
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Figure 1. Orientation map for Port Canaveral
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ﬁf, PART I1: METHODOLOGY AND RESULTS
52
A
‘W Offshore Wave Transformations
e
;Qd 3. The Wave Information Study (WIS) makes available a 20-year hindcast
4 : for the Atlantic Ocean coast for the period 1956-1975. Phase Il of the WIS
i" hindcast includes a 20-year time series of wave height, wave direction, and
v z wave period at 3-hour intervals for both sea and swell components at a loca-
;:: tion offshore of Port Canaveral. Hurricane wave data are not yet available
15: from WIS and the effect of the Gulf Stream was not included in the wave
upi hindcast or transformations. The WIS Phase II location (Station 64) used in
; " this study i{s shown in Figure 2. For the purpose of the present study, infor-
) mation at this point was used as wave input to the WIS Phase III transforma-
! EE tion technique (Jensen, 1983). The calculation involves the transformation of
:&i: the offshore wave conditions to a water depth of 60 ft, assuming refraction
= and shoaling over straight and parallel bottom contours. This approach is
‘?i. reasonable for wave transformation over the bottom contours seaward of a 60-ft
?Ei depth in the area. The transformation was halted at the 60-ft depth because
f; the technique would not adequately treat wave transformation expected over the
{ irregular nearshore bathymetry. Information at the 60-ft depth was used as
?;: input to a model for wave refraction over complex bathymetry as described
E:i later.
J;j 4. Twenty-year statistical summaries of the transformed Phase II wave
.;l data were produced. Appendix A contains summaries for each of the eight
,ﬁ&: approach angle bands (one angle band = 22.5 deg), as well as a 20-year summary
fﬁA of all directions. The designation "Station 147" in Appendix A is used as a
32: reference for the wave summaries at a 60-ft depth in the vicinity of WIS Phase
® IIT, Station 147. Data from Station 147 in the standard WIS reports and SEAS
‘ﬁ?. data base differ from the present study in that they are transformed to a 33-
F;S ft depth rather than 60 ft. These tables give the joint probability of wave
1;3 height and wave period. Figure 3 {llustrates the eight angle bands relative
"j to the shoreline, and True North for the WIS hindcast wave statistics. The
ﬁ;i angles in parentheses are relative to the True North and the other angles are
;:% relative to shore normal, where shore normal is designated as 0 deg, anything
C;% north of shore normal f{s positive, and anything south of shore normal is
P 6
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} ‘ negative. The numbers in each angle band are derived from the summary tables
it‘ in Appendix A, where the first two angle bands are combined. The percentage
K values denote the percentage of wave cases approaching from the particular
. angle band. Table | gives a brief summary of selected wave statistics of the
*3 hindcast waves for each ocean sector of the compass, compiled from the data in
N
oy Appendix A.
~
W] 5. Table 1l and Figure 3 show the majority of the waves coming from the
\:) east (22.3%), east-northeast (17.8%), and northeast (19.6%), with fewer wave
1 “{ conditions coming from the outer directions. The wave height is less than
! <
'i‘- 0.5 m 33% of the time and between 0.5 m and 0.99 m 33.8% of the time. The
i;: period is between 6.0 and 7.9 sec 27.9% of the time and between 4.0 and
. 5.9 sec 25.5% of the time.
B
o 6. Off the coast of Florida near Port Canaveral are two wave gages
)

]:Q (US Army Corps of Engineers). The first (28°20°24"N, 80°25°12"W) is a direc-
‘ku: tional (PUV) gage which was first installed in 1983. 1t is located offshore
- in about 17 m of water and has been functional 75% of the time. The second

X
-ﬁﬁh (28924°42"N, 80°34°36"W) is a nondirectional (pressure) gage and was first
™ e
:2 . installed in 1977. 1t is located nearshore in about 8 m of water and has been
<y
?; functional 48% of the time. Data from these gages show a general consistency
- between the measurements and WIS results.
A
p
b 2& Detailed Nearshore Wave Transformations
L) )
A
!.Q
J 7. The refraction model RCPWAVE (Ebersole, Prater, and Cialone 1985)
'
-%ﬁ" employs an interative, finite-difference scheme including full refraction and
[ ~
'(u
:‘v; diffraction effects produced by an irregular sea bottom. basic assumptions
A
99 are:
." a. Gentle bottom slopes.
.Jj b. Linear, monochromatic and irrotational waves.
)'(
‘:j c. Negligible energy reflection.
]
R d. Negligible energy loss due to bottom friction or wave breaking
@ outside the gurf zone.
&
P e. Negligible wave and current interaction.
J.:}\‘
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Table 1

Summary of Wave Statistics from WIS Hindcast

S SSE SE ESE E ENE NE NNE
Percent 3.90 9.30 9.20 8.10 22.30 17.80 19.60 9.10
Occurrence
Average 0.23 0.69 0.63 0.76 1.01 1.05 0.99 1.00
HS* (m)
Largest 0.82 2.58 3.25 3.49 4.38 5.58 4.13 2.71
HS* (m)

* Denotes significant wave height.

8. Runs were made for 173 period and direction combinations. The runs
chosen were determined by the WIS percent occurrence tables. The grid
extended approximately 9 mi offshore and 1l mi alongshore with a cell size of
600 ft and 600 ft, respectively. Near breaking wave conditions were obtained
from the output of RCPWAVE for the five different sites as shown in Figure 1.

Time Series of Breaking Wave Conditions

9. To create time series information the 20-year time series from Station
147 (60-ft depth) was processed by the following procedure. A dominant condi-
tion was chosen from the sea and swell WIS data at each time, and the dominant
period determined. The WIS wave condition was then transformed to a near
breaking condition using transformation coefficients as described in the
previous section. A breaking wave condition was then generated by assuming
straight parallel contours over the small remaining travel distance and using
a breaking criterion of Hy = 0.6 d . This step produced a more refined
breaking wave estimate than could have been obtained from points on the
RCPWAVE grid. Tables 2-6 give a brief summary of selected wave statistics of

the breaking conditions for each ocean sector of the compass, compiled from
the data in Appendix B.

1, .- - . LI
:"'.I Sl AR Ay




W W W PeTe W W W e e e ey

st
;.:,a' Digital Output
,,'J'p‘l
e
'“-f 10. The time series output of breaking wave conditions for the five
e different sites was written to tape and sent to SAJ under separate cover. A
K
fﬁg* separate tape was prepared for each site. The output consisted of 20 years of
:f : data for the five sites. A sample output is shown in Table 7.
el
)
Ve Table 2
4 Summary of Wave Statistics from Breaking Wave Conditions
2~ Station A
‘l!(.
(N )
S SSE SE ESE E ENE NE NNE
A Percent 0.00  0.00 2.60  58.00 7.70  2.30  26.60  0.80
R~ Occurrence
A 5
-,;g- Average ——— == 0,12 0.45 0.45 0.26 0.36 0.45
Qe HS* (m)
“‘,‘ La!‘gest m—— ——— 0040 1-02 1-13 0.40 1-37 1.10
FXLN HS* (m)
ig.
LA
7 *' * Denotes significant wave height.
"’I'a
"*:; Table 3
:ﬁ; Summary of Wave Statistics from Breaking Wave Conditions
ét: Station B
M), -
RN S SSE SE ESE E ENE NE NNE
fﬁ‘” Percent 0.00 0.10 2.40 1.90 13.70 33.90 40.30 7.60
¢ v Occurrence
/
s Average -——- 0.1l 0.19 0.26  0.44 0.43 0.23 0.36
> HS* (m)
La!‘gest m———— 0.11 0064 0-69 0.91 1086 1'90 1.63
HS* (m)

* Denotes significant wave height.
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E‘V \ Table 4

"r Summary of Wave Statistics from Breaki;ni Wave Conditions

Jo Station C

Q‘;.'

R S SSE SE ESE E ENE NE NNE
’

J::: Percent 0.0¢ 0.00 2.60 13.50 50.60 29.00 4.40 0.00
:: Occurrence

e

. Average -—-- -——= 0.17 0.26 0.39 0.38 0.31 —==—-
g HS* (m)

;3 Largest ———— —===  0.46 0.73 1.30 1.94 Y J—
) HS* (m)

L}

) * Denotes significant wave height.

B

T

e

_"g Table 5

‘;:.o, Summary of Wave Statistics from Breaking Wave Conditions

O Station D

‘i'ﬂ

A

::\ S SSE SE ESE E ENE NE NNE
-"‘ Percent 0.00 0.00 2.60 27.40 47,20 9.30 13.50 0.00
v Occurrence
Ag’-‘i Average —_—— —— 0.13 0.49 0.41 0.37 0.30 ———--
‘,:'h HS* (m)

24

0 Largest == === 0.67 1.90 2.23 1.94 1,65  —=—m-
':?': HS* (m)

T

J

_=, * Denotes significant wave height.

";;

- Table 6

." Summary of Wave Statistics from Breaking Wave Conditions

‘A Station E

39

:;«’.: ] SSE SE ESE E ENE NE NNE
Sy Percent 0.00 0.10 4.30 46.60 26.20 11.40 11.40 0.00
On Occurrence

'.

05 Average ----  0.08  0.19 0.45  0.54 0.40 0.24  —=—--
o HS* (m)

<. Largest ---=  0.08  0.70  2.19  3.08 1.92 1.0l  =mm-
i HS* (m)
Qe
Sy

' * Denotes significant wave height.
'l »
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__ e A Bal Al cat Rt albe ol el il S |
Table 7
Sample Output
Depth Period Direction

Date (fr) (sec) (deg)
56010100 <45 2.00 39.00
56010103 .45 4.00 39.00
56010106 .40 4.00 0.00
56010109 .70 4.00 9.00
56010112 .70 4.00 9.00
56010115 .70 4.00 9.00
56010118 .70 4.00 9.00
56010121 .40 4.00 0.00
56010200 .45 3.00 39.00
56010203 .45 3.00 39.00
56010206 .45 2.00 39.00
56010209 .45 2.00 39.00
56010212 «45 2.00 23.00
56010215 .30 2.00 -51.00
56010218 .30 1.00 -50.00
56010221 .30 1.00 -50.00
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. APPENDIX A: WAVE SUMMARIES IN 60-FT DEPTH

»
L& B

o 00 A NI N
o e '. T Qg A 0' el oy 0' Wt b on, '.“ LA "N*!‘H‘i %X
ﬂ 4. \’ ’.‘i':"ulll ;i'.‘l“’ ‘ 5 ke .t..'...‘v' L " ..' ."""'.*"Q. ¢ 37 4% b




Definfuiedediniindedndndadufieiedtinfioded R

STATION 147 20 YEARS WAVE APFROACH ANILE(DEGREES)= - .24
HiLE Apr%ncn BMILES RELAT E %0 T=UE NIRTI GREES 0. .2
VATED DEPTH = éa 3 METEF
PIPCENT OCCUAPENCE(X1030) OF HEIGHT AND PEPICD BY DIRECTION
HEIGHT(METERS) PERIOD(SECONSS) TOTAL
0.0- 2.0- 4.0- 6.0~ &.0- 10.0- 12.9- 14.C- 16.0- 18.0-
.9 73, 2.9 7.9 79.97i1.9 7119 13.9 13.9 LCriGER
0. - Q.43 39 395 1627 515 . 2576
o.sg - 8.99 i ?eg 5 . 67

20 - 149 X . . . b

(83 - 1159 . : ]

.00 - 2.43 . 0
2.89 - 3.99 . . . ¢
3‘00 - 2.49 . . .

50 - 393 . . ¢
490 - 4.43 . : g
©.59 - «.99 . . . . . . . . . .

S.23 - GREATER . . : . . . . . . . 0
TOTAL 39 396 1788 s31 0 0 (] 0 0 0
AVERAGE HS(M) = 0.22 LAPGEST HS(M) = 1.02 ANGLE CLASS % = 2.7
STATION 147 20 YEARS W fE APPROACH AMTLE(DEGREES)= 11.25 - 33.7¢
HAVE APEEOACH sNGLES e%,,nf‘. TO TRUE NOR'H
WATEP NEFTH = 13.23° I'ETER3
FEFCENT CCCURPEHCE(X1C30) OF HEIGHT AMD PERIOD BY DIRECTION
HEIGHT(METERS ) PERIOD(SECOIDS! TOTAL
0.0- 2.0- 4.0- 6.0- 8.0~ 10,0- 12.0~ 14,0~ 16.0- 18.0-
i.9 T3 2.9 9.9 3.9 il.e 1%.9 i5.9 19.9 {CH3ER
9. - 0.49 61 67 26 34 . . . 18
0.58 - 0.9% bogls 1%3 ssi §§ : . . *«e?
1:80 - 129 : 3 612 BGY : : : {484
1.50 - 1.93 . . ) 779 93 . . . 931
2.2% - 2.93 : .20 8 . . : 330

80 - 3.9 . : i1 3 . 14
3.0) - 349 : : . : : : : 0
150 - 3.93 . . . . 9
mog - G5 X . . . . . 0
@.5) - @93 : . . . : : . . 0
5.0) - GREATER ; ; it . . . : . : . 0

TOTAL 41  8a4 2508 2766 233 0 0 0 ()} (]

LVERAGE WSIM) = 1,00 LARGEST HS(M) = 2.71 ANGLE CLASS 7 = 4.4

STATICN 367 20 YEARS HAVE APPRCACH ANGLE(DEGREES)= 33,75 - 56.24
WAVE APPPOACH AN'ELSS RE%AT%V TO TRJUE HCRIM
AATER QEPTH = 18.% METEPR
FZFCENT OCCURRENCE(X1000) OF HEIGHT AMD FERIOD BY DIFECTION
HILsHT METLPS) PERICD(SECCHDS) TOTAL

0.0-_ 2.9-_ 4.0- - 8.0- 10,0- 12.0- 14,0- 16.0- 18.0-
070 2879 %279 %979 2375198792218 76 41879241976 8 Xigen

. - 0.49 9 Q . . . 63L7
50 - 3:93 2 g2 23 ga2y 132 : FEAR)
39 2 9:33 a8 193¢ 1ia : : 119
50 - 1.99 . 14 3 82 5 i : 1723
.08 - 2.49 . 1 35 1 . . 1-11
83 - 393 : ;% §67 :
.Og - 3.49 . . . ) 6% 3 . VY
339 - 3093 : . " : : g
288 2a83 e G

7 "Toral 32 1088 2877 9047 6572 9 ‘1 ‘0 0 ‘0

AVERAGE HS!'M) = 0.99 LARGEST HMG(M) = 4.13 ANGLE CLASS 7 = 19.6

* Note these tables represent data which have been transformed

to 60-ft water depth in the vicinity of WIS Phase III, Station 147.
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STATION 147 20 YEARS  WAVE APPROACH AISLE(DEGITES)= 123,75 - 14w.l4
RILE Epicach ANGLESRELATLV NCATH
WATED DERTA = 15.35° METEFS
FEPTENT CLCURPENCE(X1080) OF HEIGHT AMD PERION Y DIVECTICN
HEIGHT(METEPS) PEPICO! SECONDS TOTAL
0.0- 2.9- 4.0- 6.0- 8.0 10.0- 12.9- 23,9- 16,0 18 0-
$70 2879 “ 279 %979 %8701 070%1379% 12 0 %197 61% Bricen
9. - 0.49 61 1129 . 358 5 . . ; ) . 47
0:50 - .99 POUE 1aey 323 .8 : ; 2233
1.30 - 1.49 : T B i : : fogs
1053 < 1:99 : 112 28 . : : : : 313
£180 - 3.49 : 3 ¥ : : 212
3723 - 2199 : -+ : “5
330 - 3.49 . i 6
3150 - 3¢9 : ; 0
4.09 - &4.49 . . . . . . 0
4153 - 433 : : : : : : : : : : 9
5.0 - CBEATER : : : : : : : : : : ¢
TOTAL 61 1946 2376 64792 36 0 0 0 0 0
AVERAGE HS(M) = 0.63  LARGEST HS(M) = 3.25 ANGLE CLASS Z = 9.2
STATICN 167 20 YEARS _ WAVE APPROACH ANGLE(DEGREES)= 146.25 - 168.74
HAVE ApE30icH ANSLES RELATIVE TO TRUE MCRTH
UATER DIPTH = 18.29 MEIE=S
FERCENT CCCURRERCE(X1000) OF HEIGHT AND PERIOD BY DIRPECTION
HEIGHT (METERS) FERIOD(SECONDS) TOTAL
0.9- 2.9- 4.0- €.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18,0~
79 2970 4075 €079 0751010791218 5141270219768 Qicen
0. - 0.49 107 2513 347 285 10 . 3282
0:50 - 0.99 B0 283 Il 47 : 4212
1.80 - 1.43 . %631 &2 15 : X 133
1789 - 1.39 22 35 1 : : 353
2.30 - 3.4 B 1 : : 23
580 7 3:93 : it . : : 1
3.6 - %.QQ . . . . 0
3.50 - 3,993 . . 0
330 - 443 : : : : 0
433 - 4.99 : X : : : : : : : 9
5:2) - “HEATER : : : : : : : : : ) 3
ToTAL 1607 3033 «o0ie 2034 &3 0 0 0 o 0
AVEPAGE HS(M) = 0.69  LARGEST WS(M) = 2.58 ANGLE CLASS % = 9.3
SIATICN 147 20 YEARS = WAVE APPROACH ANSLE(DEGREES): 168.75 - 180.00
NaVE SpepdacH ANGLES RELATIVE TO TRUE MOR
HATER DERIN 2 18 25 nE 33
FERCENT CCCURRENCE(X1000) OF HEIGHT AND PERIOD BY OIRECTION
HEIGHT(METEPS) PERIND(SEZCHDS) TOTAL
0.0- 4. .0- 10.0- 12.0- 16.0- 16.0- 1£.0-
079 2979 079 %979 F991%079M21879141 87024197628 inen
9. - 0.49 75 1617 1928 65 . . . . ) ) 36cs
0:50 - 0.93 Rt io : : : X : : iz3
183 - 1043 X : : 3
E9 2 1193 : : : 9
i.oo 2343 : : 0
59 - §.oo : : : 9
;.oo - 349 : . . : : 0
20 - 399 : : 0
233 T 449 : 0
483 - @199 : : : : : : : : : X 0
“UroTal 75 18ir 21is 75 ‘0 0 ‘0 0 0 0

AVERAGE HS(M) = 0,23 LARGEST HS(M) = 0.82 ANGLE CLASS “Z = 3.9

* Note these data represent data from WIS Station 147 which have been
transformed to 60-ft water depths.
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STATION 147 _ 20_Y FOP ALL DIPECVION

WAVE APFROZCH ANSL%S RELSTIVE 10 TRUEOTCBHh LIONS

W TED DEFTH = 18.85 “ETERS

F #CENT CCCUPRENZE(X100) OF HEIGHT AMD PERIOD FCR ALL DIRECTIONS

HEIGHT(METE~S) FERIOC! SECC:NS) TOTAL
8.0- 10,

Q- 6.0- 8- 12,0- 14,0 16.0- 18.0-
1.9 3 4879 %979 2:8510:07512197a141275141 97018 Yigen

.- 0.49 8 1033 405 1077 326 204 149 . 2
50 2 3160 . 513 1233 Ted2  Be3 137 2l : i
$09 - e I "F3% 393 228 210 153 . 5
180 - {i23 5y 312 Igy led 33 : 3
.0 - 2,49 ¢30 73 «d [ . 3
382 - 48 RS B ) 3 2 . 3
D - - i g . . T
3755 1330 .18 . ; g
PO B AIN 5 . o
4.2) - w. 33 . . . . . R . . J
5.8) - GARELTER : : : ; . . . i . : H

fcral 48 1557 2550 2792 1581 337 s5iv ! a 0

AVE HS(M) = 0.87 LAPGEST HS(M) = §.56  7TOTAL CASCS = 52442

* Note these data represent data from WIS Station 147 which have been
transformed to 60-ft water depths.
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ol APPENDIX B: BREAKING WAVE SUMMARIES
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w!
.;:Q: STATION A 20 YEARS  WAVE APPROACH ANGLE(DEGREES)=  0.00 - 11.24
el WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
g‘\;’:: PERCENT OCCURRENCE (1000} OF HEIGHT AND PERIGD BY DIRECTION
iN]
X HE1GHT (METERS) PERIOD (SECONDS) TOTAL
.
R
,\' 0.0- 2.0~ 4.0- 6.0~ B.0~ 10.0~ 12,0~ 14,0~ 16.0- 18.0~
-‘.:-;.\ L9 39 59 7.9 9.9 1.9 13.9 15.9 17.9 LONGER
b Y
"Wy 0.00 - 0.49 Ce e . . 0
. 0.50 - 0.9 e e e e 0
e 1.00 - 1.49 e e e e e 0
o 1.50 - 1.9 e e e e e 0
:;"- 2,00 - 2.49 e e e e 0
=,’:' 2.3 -~ 2.9 . . . . . . . . . 0
Suld 3.00 - 3.49 C e e e e 0
1.5 - 3.9 C e e 0
AN 4.00 - 4,49 C e e e e 0
o0 4.5 - 4.9 e e e e 0
e 5.00 - BREATER . . . . . . . . . . 0
o TOTAL 0o 0o 0 ©0 0 0 0 0 o0 o
C.u\
' AVERAGE HS(M) = 0.00 LARGEST HS(W) = 0.00 ANGBLE CLASS X = 0.0
245
Vi
4 '\'-,":
7
B STATION A 20 YEARS  WAVE APPROACH ANGLE(DEGREES)= 11.25 - 33.74
. WAVE FPPROACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (11000) OF HEIGHT AND PERICD BY DIRECTION
L HEIGHT (METERS) PERI0D (SECONDS) ToTAL
)5
20 0.0- 2.0~ 4.0~ 6.0~ 8.0- 10.0~ 12,0~ 14.0- 16,0~ 18.0-
Dy 1.9 3.9 5.9 7.9 9.9 1.9 13.9 159 17.9 LONGR
Tyt
9y 0.00 - 0,49 . . . . 8 . . . . 9
A0 0.% - 0.99 e - 2 B
o) 1.00 - 1,49 e e e e e e 0
e 1.50 - 1.99 e e e e e 0
‘ 2,00 - 2,49 e e e e 0
m 2.50 - 2.9 C e e e e e, 0
ot 3.00 - 3.49 C e e e e e 0
N\ .50 - 3.9 e e e e e e, 0
P 4,00 - 4.49 C e e e e, 0
e 450 - 4.9 e e e e e, 0
iy 5.00 - GREATER C e e e 0
N TOTAL 0o 0 o0 32 &4 0 0 0 0 o
. ‘.';-.j
K "::’, AVERAGE HS(M) = 0,45 LARGEST HS(M) = 1,10 ANGLE CLASS X = 0.8
"
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55 STATION A 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= I3.75 - 56.24
t.}-:. WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
s PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

HE IGHT (METERS) PERIDD{SECONDS) TOTAL

0.0- 2.0~ 4.0~ 6.0- 8.0~ 10.0- 12.0- 14,0~ 16.0~ 18.0-
L9 39 39 7.9 9.9 (1.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 2 673 818 583 ¥ 1 . . . . 2146
0.3 - 0.99 . . 286 100 10 . . . . . 196
1.00 - 1.49 . . 4 73 1 . . . . . 117
1.50 - 1.9 . . . . 0
2.00 - 2.49 . . . . . . 0
2.50 - 2.9 . . . . ¢
3.00 - 3.49 . ] . 0
1.5 - 3.9 . . . . . . . . . . 0
4,00 - 4.9 . . . . . . . . . . 0
430 - 4.9 . . . . . . . . . . 0
3.00 - GRERTER . . . . . . . . . . 0
TOTAL J2 4673 1143 738 &8 1 0 0 0 0
AVERAGE MS(M) = 0.36 LARGEST HS(M} = 1.J7 ANBLE CLASS 1 = 24.4
STATION A 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 56.25 - 78.74
WAVE APPRDACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
HE [6HT (METERS) PERICD (SECONTS) ToTAL
0.0- 2.0~ &4.0- 6.0~ B.0- 10.0- 12.0- 14.0~ 16.0- 18.0-
1.9 39 59 7.9 9.9 11.9 13.9 159 17.9 LONGER
0.00 - 0.49 6 225 . . . . . . 23!
0.3 - 0.9 } . . . . . . . . 0
1,00 - 1,49 . . . . . . . . . 0
1.50 - 1.9 ; . . . . . . ; 0
2.00 - 2,49 . . . . . . . . . . 0
.5 - 2.9 ] . . . . ! . . . . 0
3.00 - 3.49 3 . . . . ] . . . . 0
3.5 - 3.9 . . . . . . . . . . 0
4.00 - 4,49 . . . . . . . . . . 0
4.5 - 4.9 . . ’ . . . . . . 0
5.00 - GREATER . . . . . . . . . . 0
TOTAL b 225 0 0 0 0 0 0 0 0

AVERAGE HS(M) = 0.26 LARGEST HS(M) = 0.40 ANALE CLASS 1 = 2.3

B3




Yy - TR WETOUTOTVOV TV TEWT U T T3 BT W e e AV TR P OW §RRRT e TR e TRem &ou s AR e R T R P

-|‘. ; B ;

i [

?'-’a:}

'o,ktt

L

5“} STATION A 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 78.75 - 101.24

§ WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH

‘,ggt\,: PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

o,

- HE IGHT (METERS) PERI0D (SECONDS) TOTAL

ol

3 % 0.0- 2.0~ 4.0~ 4.0~ 8.0- 10.0- 12.0~ 14,0~ 16.0- 18.0-

3o L9 39 59 7.9 9.9 119 139 159 17.9 LONR

(e

Il 0.00 - 0.49 b 246 . . . 87 189 . . . 328

) 0.50 - 0,99 I . S 27

": !'1 1.00 - 1:49 . . . . . 7 s . . . 13

v 1.50 - 1.9 . . .. 0

o 2,00 - 2,49 ‘ . . 0

:0;::'. ch 2 ” . ] . . . . . ] . o

Moot 3.00 - 3.49 . . . . . . 0
3.5 - 3.9 . . . . . . 0

'. .” ‘lw - ‘-49 . . . . . . . . . o

‘}l" 4.5 - 4.99 . . . . . . « . . . 0

t"::. 5.w - mm . . . . . . . . . . 0

Kes, TOTAL 6 246 0 0 O 13 3IB® 0 0 O

y LS

[ MY

L AVERAGE HS(M) = 0.45 LARGEST HS(M) = 1.13 ANGBLE CLASS 1 = 7.7

A

.;;: 3

. ".-j

':::'

R ¢ STATION A 20 YEARS  WAVE APPROACH ANGLE (DEBREES)= 101.25 - 123.74

\ WAVE APPROACH ANBLES RELATIVE TD TRLE NIRTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

HE IGHT (METERS) PER10D{SECONDS) ToTAL

0.0- 2.0~ 4,0~ 4,0~ 8.0~ 10.0- 12,0~ 14.0- 16.0- 18.0-
1.9 3.9 5.9 2.9 99 11.9 13.9 15.9 17.9 LONSER

0.00 - 0.49 J 186 813 1063 747 308 148 . . . ko)
0.3 - 0.9 . . 617 852 & 45 13 2 . . 2361
1.00 - 1.49 . . . . . 14 . . . . 147
1.50 - 1.99 . . . . . . . . . 0
2.00 - 2.49 . . . . . . . 0
2.3 - 2.9 . . . . . . . . . 0
.00 - 1.89 . . . . . . . 0
3.3 - 3.9 . . . . . . . . . 0
4.00 - 4,49 . . . . . . . 0
430 - 4.9 . . . . . . . . . 0
3.00 - GREATER . . . . . . . . . . 0
TOTAL 3 186 1430 1915 LI79 701 181 2 0 0

AVERAGE HS(M) = 0.45 LARGEST HS(M) = 1.02 ANBLE CLASS X = 38.0
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STATION A 20 YEARS  WAVE APPROACH ANGLE (DEBREES)= 123.75 - 146. 24
WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERICD BY DIRECTION

HELGHT (METERS) PERIOD(SECONDS) TOTAL

0.0~ 2.0- 4.0~ 5.0~ 8,0~ 10.0- 12,0~ 14,0~ 16.0- 8.0~
L9 39 59 7.9 9.9 1.9 13.9 15.9 (7.9 LONGR

0.00 - 0.49 17 240 57
0.3 - 0.9 . . 0
1.00 - 1,49 . . . 0
1.36 - 1,99 . . . 0
2,00 - 2,49 . . . 0
2.3 - 2.9 . 0
3.00 - 3,49 . . 0
3.30 - 3.9 . . . 0
4.00 - 4,49 . . 0
4.50 - 4.9 . 0
3.00 - GREATER . . . . . . . . . . 0
TOTAL 17 200 0 0 0 0 0 Y Y 0

AVERAGE HS(N) = 0,12 LARGEST MS(M) = 0.40 AMBLE LASS 1 = 2.4

STATION A 20 YEARS  WAVE APPROADH ANGLE (DEBREES)= 144.25 - 168.74
WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

HEIGHT (METERS) PERIOD (SECONDS) TOTAL

0.0~ 2.0- 4.0- 6.0- 8.0~ 10.0~ 12.0- 14.0- 16.0- 18.0-
L9 3.9 59 7.9 9.9 11.9 139 15.9 17.9 LONGER

0.00 - 0.49 ) . . . . 0
0.3 - 0,99 . . . . . 0
1.00 - 1.49 . . . . . . . ' 0
1.5 - 1.99 . . . . . 0
2.00 - 2,89 . . . . . 0
2.3 - 2.9 . . ' . . . . . . 0
3.00 - 3.49 . . . . 0
3.3 - 3.9 . . . . . . . . . . 0
4.00 - 4,49 ; . . . . . . ' . . 0
4.5 - 4.9 } . . . . . . . . . 0
5.00 - GREATER . . . . . . . . . . 0
TOTAL ] 0 0 0 0 0 0 0 0 0

AVERREE HS(M) = 0.00 LARGEST MS(M) = 0,00 ANBLE CLASS 1 = 0.0
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vl STATION A 20 YEARS  WAVE APPROACH ANGLE (DEBREES)= 168.75 - 180.00
;::‘g;, WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
-,4:! PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
T ia ."
. HE 1GHT (METERS) PER10D(SECONDS) TOTAL
Ay
. 0.0- 2.0~ 4,0- 4.0~ 8.0~ 10.0- 12.0- 14,0~ 16.0~ 18.0-
4 1.9 3.9 59 7.9 9.9 11.9 13.9 159 17.9 LONGER
) )
gy
R 0.00 - 0.49 s s 0
. \_ 0-50 - va . . . . . . . . . . 0
A 1,00 - 1.49 . . . . . . . . . . 0
el 1.50 - 1.9 C e e e e e 0
" : 2.00 - 2-‘9 . . . N . . . . . . 0
:Q:“Q 2-$ - 2-” » . . . . . . - . . °
"".. 3.00 - 3-‘9 . » . . . . . . . °
3-50 - 3-” . . . . y . . . . . 0
[? . ‘nw - ‘-‘9 . . . . . . . . . . 0
{ 2' 4.& - ‘-” . . . . . . . . . . 0
1508 S.0-GREATER . . . . . e e e 0
R TOTAL o 0o o0 o0 o0 o0 o0 o6 o o
» ]
L
AVERAGE HS(M) = 0.00 LARGEST HS(M) = 0,00 ANBLE CLASS 1 = 0.0
f’; ,
>
g
o n STATION A
‘ WAVE APPROACH ANBLES RELATIVE TQ TRUE NORTH
o PERCENT OCCURRENCE(X100) OF HEIGHT AND PERIOD FOR ALL DIRECTIONS
-,
A
o HEIGHT (NETERS) PERIOD(SECONDS) TOTAL
XSO
G 0.0- 2.0~ 4,0~ 5.0~ B.0~ 10.0- 12,0~ 14,0~ 16.0- 18.0-

1.9 3.9 59 7.9 9.9 119 13.9 15.9 17.9 LONGER
"

:{'}.’. 0.00 - 0.49 65 1571 1632 1626 €83 W W . . . 4304
o 0.50 - 0.99 .. 903 984 642 289 1% 2 . . 3019
o 1.00 - 1.49 .. % TS 1S s . .. 28
0.:. ( 1.50 - 1.9 . . . . . . . . . . 0
B 2.00 - 2.49 C e e e e e e e 0
R 2.5 - 2.9 Ce e e e e e e 0
- 3.00 - 3.49 Ce e e e e e 0

,'J' 3.50 - 3-99 . . . . . . . . D . 0
4.00 - 4.49 Ce e e e e 0

4.5 - 4.9 C e e e e e e e 0

5.00 - GREATER . . . .« .« .. 0

ToTAL 65 171 2573 2687 1497 B %0 2 0 0

AVE HS(M) = 0.41 LARGEST HS(M) = 1.37 TOTAL CASES = 58440
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STATION B 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 0.00 - 11.24
WAVE APPROACH ANBLES RELATIVE TO TRUE NCRTH
PERCENT OCCURSENCE (X1730) OF AEIGMT 2N[ 3231CD BY QIRECTION

HE1GHT (NETERS) PER10D (SECONDS) TOTAL
0.0- 2.0- 4.0~ 6.0- 8.0~ 10.0- 12,0~ 14.0- 16.0~ 18,0~
1.9 3.9 59 7.9 9.9 11.9 13.9 15.9 17.9 LONGER
0.00 - 0.49 . . . . . . . . . . 0
0.3 - 0.9 . . . . . . . . . . 0
1.0 - 1.49 . . . . . . . . . . 0
1.3 - 1.99 . . . . . . . . . . 0
2.00 - 2.49 . . . . . . . . . . 0
2.3 - 2.9 . . . ; . . . . . . 0
.00 - 3.49 . . . . . ) . . . . 0
3.5 - 3% . . . . . . . . . . 0
4,00 - 4,89 . . . . . . . . . . 0
430 - v.99 . . . . . . . . . . 0
3.00 - GREATER . . . . . . . . . . 0
TOTAL 0 0 0 0 0 0 0 0 0 0
AVERAGE HS(M) = 0.00 LARGEST HS(W) = 0.00 ANGLE CLASS 1 = 0.0
STATION B 20 YEARRS  WAVE APPROACH ANGLE (DEGREES)= 11.25 - J.74
WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE(X1000) OF HEIGHT AND PERICD BY DIRECTION
HE IGHT (METERS) PERICD (SECONDS) TOTAL
0.0~ 2.0~ 4.0~ 6.0~ 8.0~ 10.0- 12,0~ 14.0- 16.0- 18.0-
.9 3.9 S.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER
0.00 - 0.49 . . 50 106 . . . . . . 636
0.3 - 0.9 . . . & . . . . . . 63
1.00 - 1.49 . . . 4 . . . . . . 41
1.50 - 1.99 . . . } . . . . . . 0
2,00 - 2.49 ] . . . . . . . ] . 0
2.50 - 2. . . . . . . . . . . 0
3.00 - 3.49 . . . . . . . . . . 0
3.3 - .99 . . . . . . . . . . 0
4.00 - 4.49 ] . . . ) . . . . . 0
4.5 - 4.9 . . . . . . . . . . 0
5.00 - GREATER . . . . . ) . . . . 0
TOTAL 0 0 S50 211 0 0 0 0 0 0

AVERAGE HS(M) = 0.36 LARGEST HS(M) = 1.63 ANGLE CLASS 1 = 7.4
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‘,‘é-v STATION B 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= I3.75 - $6.24
B WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
o PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIGD BY DIRECTION
R HE1GHT (METERS) PERIOD(SECONDS) TOTAL
o 0.0- 2.0- 4,0- 6.0~ 8.0- 10.0- 12,0~ 14,0- 16,0~ 16.0-

« . 1.9 39 59 7.9 9.9 1.9 13.9 159 17.9 LONGR

g

- 0.00 - 0.49 32 481 122 793 g8 B3 S . . . 3703
‘oY 0.5 - 0.9 . 177 e 13100 8 2 ., . n
iy 1.00 - 1.49 R 2 45
Lo 1.50 - 1.9 e e e e e 6
3 2.00 - 2.49 C e e e, 0
ey Z-w = 2.99 . . . . . 0

le = 3.49 . . . . . . . . . . 0

ey 3.50 - 3.9 e e e e e e e 0
ﬁ; 4,00 - 4.49 . . . . . . . . . . 0
" 450 - 4.9 0
'}:\, 5.00 = mTER . . . . . . . . . . 0
K, TOTAL 32 481 31z 897 903 8 S0 2 0 0

R AVERAGE HS(M) = 0.23 LARGEST HS(M) = 1.90 ANGLE CLASS X = 40.3

N

e

%

!
. STATION B 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 56.25 - 7B.74
K WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH

;:.:: PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERICD BY DIRECTION

".'t

1;". HE 1GHT (METERS) PERIOD(SECONDS) TOTAL
..Q‘.

[ Al )

) 0.0- 2.0~ 4,0 4.0~ 8.0 10.0- 12.0- 14.0- 16,0~ 18.0-

W 1.9 3.9 5.9 7.9 9.9 1.9 13.9 15.9 17.9 LONGER

o

b2 0.00 - 0,49 b 192 M5 1282 48 . . . . . 20
Y 0.50 - 0.99 G e 22 120 . . .o, 510
W 1,00 - 1.49 R AR %2
. 1.50 - l-” . . . 74 . . . . . . 74
N{. 2-w 2'49 . . . » . . . . . . 0
":‘ an - 2-” . . . . . . . . . . 0
: f: 3.00 - 3-‘9 . . . . 0 . . . . . 0
‘\'ﬁ. 3-& - 3.” . . . . . . . . . . 0
o f: 4.00 - ‘.‘9 . . . . . . . . 0
." ‘.50 - ‘-” . . . . . . . . . 0
l‘ ." Scw - mTER . . . N . . . « . . 0
N TOTAL 6 192 825 16B6 681 O 0 0 0 O

b

()

i: . AVERAGE HS(M) = 0.43 LARGEST HS(M) = 1.86 ANGLE CLASS ¥ = 33.9
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: i STATION B 20 YEARS ~ WAVE APPROACH ANGLE (DEGREES)= 78,75 - 101.24
dnd WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
A PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERICD BY DIRECTION
:c‘;; HE IGHT (METERS) PERIOD(SECONDS) TOTAL
D
;: 0.0~ 2.0- &,0- 6.0- 8.0~ 10.0- 12.0- 14,0~ 16,0~ 18.0-
.:,, L9 39 S9 7.9 9.9 11,9 139 15.9 17.9 LONGER
l"' i

R 0.00 - 0,49 & 4 s, ..., 933
i 0.50 - 0.99 S 432
i 1,00 - 1,49 .o e e e e, 0
s 1.50 - 1.9 e e e e e, 0
el 2,00 - 2,49 .. e e 0
el 2.5 - 2.9 e e, 0

3.00 - 3.49 e e e, 0

e 3.5 - 3.9 e e e s, 0
) 4,00 - 4.49 e s, 0
O 4.30 - 4.9 . . . . . . . . . . 0
oy S.00-GREATER . ., . L. 0
N TOTAL 6 411 87 0 0 0 0 0 o0 o0
A AVERAGE HS(M) = 0.48 LARGEST HS(M) = 0.91 ANGLE CLASS % = 13.7

A
ol
e

STATION 8 20 YEARS  WAVE APPROACH ANGLE(DEGREES)= 101.25 -~ 123.7%

gy WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
;ﬁ: PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIGD BY DIRECTION
Ve
;3':: \ HE 1GHT (METERS) PERI0D(SECONDS) TOTAL
) .!'.
“) 0.0- 2.0~ 4.0~ 6.0~ 8.0~ 10.0- 12,0~ 14,0~ 16,0~ 18.0-
e L9 3.9 59 7.9 99 1L9 13.9 159 17.9 LONGR
.ﬂ;:)'
A 0.00 - 0.49 3o . 189
I 0.50 - 0.9 e e, 0
o 1.00 - 1.49 e e e, 0
o 1.50 - 1.99 . ) . . . . . . . . 0
A 2.00 - 2,49 e e, 0
e 2.5 - 2.9 e e, 0
L 3.00 - 3.49 e e, e 0
o 3.5 - 3.9 e e e e 0
ol 4.00 - 4.49 e . . 0
O 4.5 - 4.9 . . . . . . . . . . 0
CRuy 5.00 - GREATER . . . . ., 0
! TOTAL I ® 0 o0 o0 0o 0 0 o0 0

LA
P AVERAGE HS(M) = 0,26 LARBEST HS(M) = 0.69 ANBLE CLASS X = 1.9
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0 STATION B 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 123.75 - 144.24

5:.b WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH

o PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

N _‘ HE 1GHT (METERS) PERIOD ( SECONDS) TOTAL
-'\

s 0.0- 2.0~ 4.0~ 4.0~ 8.0~ 10.0- 12,0~ 14,0~ 16,0~ 18.0~

y ; 1,9 3.9 59 7.9 9.9 1.9 13.9 15.9 17.9 LONGER

()

\ 0.00 - 0.49 2 239 . . . . . . . 242

e 0.3 - 0.9 . . . . . . . . . 0

XA 1.00 - 1.49 . . . . . . . 0

. 1-50 - 1.” . . . . . » . . . . 0

“a 2.00 - 2,49 . . . . . . . . 0

r 2.5 - 2.9 . . . . . . . 0

3.00 - 3.49 . . . . . . o

"'.; 3-50 = 3.” . . . . . . . . . . 0

RAY 4.00 - 4,49 . . . . . . . . . 0

‘. ‘-50 - ‘.99 . . . . . . . . Y 0

.:..‘ S.W - mm . . . . . . . . . . 0

o TOTAL 2 4 ¢ o0 o0 0 o0 o0 o0 0

AVERAGE HS(M) = 0,19 LARGEST HS(M) = 0.64 ANGLE CLASS % = 2.4
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’ STATION B 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 144.25 - 168,74

Y, WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH

.::-:; PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERICOD BY DIRECTION

P (:

K~ HE IGHT (METERS) PERIOD (SECONDS) TOTAL

0.0- 2.0~ 4,0~ 6,0~ 8.0- 10.0~ 12.0- 14.0- 16.0- 18.0-
.9 39 39 7.9 9.9 11,9 13.9 15.9 17.9 LONGER

o A

o 0.00 - 0,49 14 . . . . . . . . 14

; ..-' Onw - 0.9’ . » . . . . . . [} . 0

¥ H.‘\ 1-m - lo" . . . . . . . . . . o
. lsm - ‘-” . . . . . . . . . . 0
|" va - 2-‘9 . . . . N . . . . 0
0y 2.5 - 2.9 . . . . . . . . . 0
_,‘{ 3.00 - 3.49 . . . . . . . . . 0
W 3.50 - 3.” . . . . ' . . . 0
oy 4,00 - 4,49 . . . . . . . . . . 0
.'1 ‘-50 - ‘.W . . . . . . . . . . 0

e 5,00 - GREATER . . . . . . . . . . 0
w TOTAL 4 o o6 o 0 0 0 0 0 0

‘; !

i - AVERAGE HS(M) = 0.11 LARGEST HS(M! = 0.11 ANGLE CLASS X% = 0.1
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BN STATION B 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 148,75 - 180.00
e WAVE APPROACH ANBLES RELATIVE TO TRLE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERICOD BY DIRECTION
N HE 16HT (METERS) PERIOD(SECONDS) TOTAL
L)
:::§§{ 0.0- 2.0~ 4,0- 6.0~ 8.0~ 10.0- 12,0~ 14,0~ 16.0- 18.0-
KR L9 39 59 7.9 9.9 1.9 13.9 15.9 17.9 LONGER
B 0.00-0.49 . . . ...
Fnt 0.50 - 0.9 e e 0
o 1.00 - 1.49 . . . 0
* e
o 1.50 - 1.9 Ce e 0
;}g. 2.00 - 2.49 . . . . . . . 0
I 2-50 - 2-” . . . . o
3.00 - 3.49 . . . . . . 0
" 3.5 - 3.99 . . . . . . . . 0
ey 4,00 - 4.49 . . . . . 0
e £.50 - 4.9 X . .. 0
i 5.00 - GREATER . . . . . . . 0
o TOTAL o o0 o6 o o0 0 o0 o0 o0 0
0 AVERAGE HS(M) = 0.00 LARGEST MS(M) = 0.00 ANBLE CLASS 1 = 0.0
Wy
R
.
",
(‘*_
S ¢
¥
STATION B
Y WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
._5\ PERCENT OCCURRENCE (X100) OF HEIGMT AND PERIOD FOR ALL DIRECTIONS
B \h"-\
\:‘;.; HE 1GHT (METERS) PER10D (SECONDS) TOTAL
,.
) 0.0~ 2.0~ 4,0~ 6.0~ 8.0~ 10.0- 12,0~ 14,0~ 16.0- 18,0~
o 1.9 3.9 59 7.9 9.9 11.9 13.9 15.9 17.9 LONGER
‘.'3
'00
_... 0.00 - 0.49 65 1570 1743 2181 1296 831 554 . . . 8243
/ 0.5 - 0.9 . 1 785 M2 1% 10 & 2 . . 12804
oy 1.00 - 1.49 . . 191 152 . . . . . 389
My
‘ 1.50 - 1-” . . m . . . . 81
v 2.00 - 2,49 . . . . . 0
i 2.5 - 2.9 . . . . . 0
b 3.00 - 3.49 . . . . . . . 0
e 1.5 - 3.9 . . . . 0
A 4.00 - 4.49 ... . . 0
. 4.5 - 4,9 . . . . . . . . . 0
.: S.00 - BREATRR . . . ..o 0
A TOTAL 65 1571 2575 2796 1585 B4l S50 2 0 h)
':J‘_
’I
My AVE HS(M) = 0,34 LARBEST HS(M) = 1,90 TOTAL CASES = 58440
>
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.; STATION C 20 YEARS  WAVE APPROACH ANGLE(DEEREES)=  0.00 - 11.24
NG WAVE APPROACH ANBLES RELATIVE TO TRLE NORTH
it PERCENT OCCURRENCE (K1000) OF HEIGHT AND PERIOD BY DIRECTION
o HEIGHT (METERS) PERTOD (SECONDS) TOTAL
»

o~ 0.0- 2.0- 4.0- 6.0~ B.0~ 10.0~ 12,0~ 14,0~ 16.0- 18.0-
e L9 39 59 7.9 9.9 1.9 13.9 159 17.9 LONGER
LN
\ 0.00 - 0,49 Ce e e e e e 0
i 0.9 - 0.99 . . . . . . . . . . 0
\ 1.00 - 1.49 e e e e e 0
)"\ 1.50 - l.” . . . . . . ‘. . . 0
i 2.00 - 2-‘9 . . . . . . . . . 0
B 2.50 - 2.9 Ce e e e e 0

' 3.00 - 3.49 Ce e e e e 0
‘&;‘ 3-50 - 3-” . . . . . . . . . . 0
P 4,00 - 4,49 Ce e e e e 0
‘%: .50 - 4.9 C e e e e 0
o S.00 - GREATER e e e e e e 0
e TOTAL o 0 o0 o 0 0 0 0 0 0
K AVERAGE HS(M) = 0.00 LARGEST HS(M) = 0,00 ANBLE CLASS X = 0.0
s

o
:4

"
" STATION € 20 YEARS  WVE APPROACH ANGLE(DEGREES)® 11,25 - J3.7%
o WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
e PERCENT OCCURRENCE (11000) OF HEIGHT AND PERIOD BY DIRECTION
&

e
o HEIGHT (METERS) PERIOD(SECONDS) TOTAL
B 0.0- 2.0~ 4.0~ 6.0 8.0 10.0- 12,0~ 14,0~ 16,0~ 18.0-

:

1.9 3.9 39 7.9 9.9 1.9 13.9 3.9 17.9 LONGER

g o-m - 01‘9 . . . . . . . . .

. 0
"ot 0.50 - 0.9 C e e e e e e e 0
W 1.00 - 1.49 e e e e e e e 0
® 1.50 - 1.9 e e e e e e e e 0
: 2,00 - 2.49 e e e e e e e 0
vl 2.5 - 2.9 e e e e e 0
g 3.00 - 3.49 e e e e e 0
ot 3.% - 3.9 . . . . . . . . . . 0
..: 4,00 - 4,49 . . . . . . . . . . 0
Ye: 450 - 4.9 Ce e e e 0
- S.00 -BREATER . . . . . ..o 0

" TOTAL 6o 0 o6 o0 o0 o0 0 0 0 0

AVERAGE HS(M) = 0,00 LARGEST HS(M) = 0.00 ANGBLE CLASS ¥ = 0.0
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STATION C 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 33.75 - '56.2¢
WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (X1000) OF MEIGHT AND PERIOD BY DIRECTION

AVERAGE HS(M) = 0.31 LARGEST WS(M) = 1.60 ANBLE CLASS I = 13.5

PER10D (SECONDS) TOTAL
0.0- 2,0- 4,0- 4,0~ 8.0~ 10.0- 12,0~ 14,0~ 16.0- 18.0-
L9 39 59 7.9 9.9 1.9 13.9 159 17.9 LONGER 2
0.00 - 0,49 32 481 %0 106 . . . . . . 1169
0.50 - 0.99 . .75 8 . . . . . . 139
1.00 - 1.49 . . . 41 . . . . R 44
1.50 - 1.9 . . . . . . . . . . 0 i
2.00 - 2.49 . . . . . . . . . 0 !
2.50 - . . . . . . . 0
3.00 - 3.49 . . . . . . . . . 0 1
1.5 - 3.9 . . . . . . . . 0
4.00 - 4.9 . . . . 0 (
4.5 - 4.9 . . . . . . . . . . 0 1
.00 - GREATR . . . . . ., . . . 0 |
TOTAL 2 4 6225 21 0 0 o0 0 o o |
|
1
|
|

TATION € 20 YEARS  WAVE APPROACH ANBLE (DEGREES)= 56,25 - 78.74
WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (11000) OF HEIGHT AMD PERIOD BY DIRECTION

HE [GHT 'METERS) PERI0D (SECONDS) TOTAL

0.0- 4.0~ 4,0~ 5.0~ 8.0~ 10.0- 12.0- 14.0- 16.0~ 18.0-

19 39 359 7.9 9.9 119 13.9 15.9 17.9 LOMGER

0.00 - ¢,49 6 192 268 1114 1216 M8 34 . . . 3613
0.30 - 0.9 . < 23 160 269 382 187 . . . 1213
1.00 - 1,49 . T W % 8 b ' . , 208
.30 - 1.9 . . . 16 2 . . 1 . . 20
2,00 - 2,49 . . . . ' . . . . . 0
30 - 2.9 . . . . . . . 0
3,00 - 3,49 . . . . . . . . . . 0
3.5 - 3.9 ‘ . . . ! . 0
4.00 - 4.49 . . 0
4.5 - 4.9 . . . 0
3.00 - GREATER . . . . . . . . . . 0

ToTAL 6 192 319 148 1385 B0 SK0 2 0 0

\.'\('\ ., " -..;\J.‘-- '. - \.-.

s H" . mm%m .

AVERAGE MS(™) = 0 @ LARBEST MS(M) = 1.9 ANBLE CLASS X = 50.4




STATION C 20 YEARS  WAVE APPROACH ANGLE (JEGREES)= 78.75 - 101.24
B WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
! PERCENT OCCLRRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

> HEIGHT (MET - PER10D (SECONDS) TOTAL
)
-
b 0.0- 2.0~ 4.0~ 6,0- 8.0~ 10.0- 12.0- 14,0~ 16,0~ 18.0-
N 1.9 39 59 7.9 9.9 11.9 13.9 159 17.9 LONGER
K)
» 0.00 - .49 6 25 1193 14 . | . . . . rikyj
'-: 0.5 - 0.9 . . 192 W9 . . . . . . 541
R 1.00 - 1.49 R R Y 219
!‘> ; 1.50 = 1-” B . . . . . . . . . 0
b 2.00 - 2,49 . . . . . . . . . 0
a 2.9 - 2.9 . . . . . . . . 0
3.00 - 3.49 . . . . . . . . . 0
0 3.5 - 3.9 . . . . . . . . . 0
) 4.00 - 4,49 . . . . . . . . . 0
w, $.50 - 4.9 . . . . . e 0
o) 5.00 - GREATER . . . . . . . . . . 0
o TOTAL 6 225 143 1235 0 1t 0 0 0 0
AVERAGE HS(M) = 0,39 LARGEST HS(M) = 1.30 ANGLE CLASS 1 = 29.0
.;;:
Ty
' STATION C 20 YEARS  WAVE APPROACH ANGLE (DESREES)= 101,25 - 123.74
A WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
i PERCENT OCCURRENCE (11000) OF HEIGHT AND PERIOD BY DIRECTION
~
) HE I6HT (METERS) PER10D (SECONTS) TOTAL
)
l's.

0.0~ 2.0~ 4,0~ 4.0~ 8.0~ 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 39 59 7.9 9.9 1.9 13.9 15.9 17.9 LONGER

T

7/

. 7
y 0.00 - 0.49 R S v 435
o 0.50 - 0.99 e e e e e e, 0
Vi 1,00 - 1,49 e e e e e e e 0
® 1.5 - 1.99 e e e e e e 0
A 2,00 - 2.49 e e e e 0
v 2.5 - 2.99 e e e e e e e 0
o 3.00 - 3.49 e e e 0
) \.: 3.50 - 3.99 . . . . . . . . . 0
" 4.00 - 4.49 e e 0
.50 - 4,99 e e e e 0
5.00 - GREATER e e e e e e 0

ToTAL 3 42 0 o 0 0 o 0 0 0

AVERAGE HS(M) = 0.26 LARGEST HS(M) = 0.73 ANGLE CLASS X = 4.4

Bl4
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STATION C 20 YEARS  WAVE APPROACH ANGLE (DEBREES)= 123.75 - 146,24
WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

HEIGHT (METERS) PER10D (SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0~ 8.0~ 10,0~ 12,0~ 14,0~ 16.0- 18.0-
1.9 39 5.9 7.9 9.9 11.9 13.9 (5.9 17.9 LONGER

0.00 - 0.49 17 240 . . . . . . . . 57
0.5 - 0.9 . . . . . . . . . . 0
1.00 - 1,49 . . . . . . . . 0
1.0 - 1.9 ) . . . . . . . . . 0
2.00 - 2,49 . , . . . . . . . 0
2.5 - 2.9 . . . . . . . . ' 0
3.00 - 3.49 . . . . . . . 0
¥ - 1.9 . . . . . . . . . . 0
4.00 - 4,49 . . . . . . . . . . 0
450 - 4.9 . . . . . . . . . . 0
5.00 - BREATER . . . . . . . . . . 0
TOTAL 17 280 Y 0 0 0 0 0 0 0

AVERAGE HS(M) = 0,17 LARGEST HS(M) = 0.46 ANBLE CLASS 1 = 2.%

STATION © 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 145.25 - 168.74
NAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (£1000) OF HETGHT AND PERIOD BY DIRECTION

HE 1GHT (METERS) PERIOD (SECONDS) TOTAL

0.0- 2.0- 4,0~ 4.0~ 8.0~ 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 39 59 7.9 9.9 11.9 13,9 15.9 17.9 LONGER

0.00 - 0.49 . . . . . . . . . . 0
0.50 - 0.9 . . . . . . . . ] . 0
1.00 - 1.49 . . . . . . . . . . 0
1.3 - 1.9 . ‘ . . . . . . . . 0
2.00 - 2.49 . . . . . . . . . ] 0
2.0 - 2.9 ‘ . . . . . . . . . 0
.00 - 3.49 . . . . . . . . . . 0
3.5 - 3.9 . . . ' . . . . . . 0
4.00 - 4,49 . . . . . . . . . . 0
4.50 - 4.99 . ' . . . . . . . . 0
5.00 - GREATER . . . . . . . . . . 0
TOTAL 0 0 0 0 0 0 0 0 0 0

AVERAGE HS(M) = 0,00 LARGEST HS(M) = 0.00 ANGLE CLASS Y =

-~ ., ..
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K STATION C 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 158,75 - 180.00
" WAVE APPROACH ANGLES RELATIVE TD TRUE NORTH
N PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
LN HE 16T (METERS) PERIOD (SECONDS) TOTAL
.Q".
W
-'5' 0.0- 2.0- 4.0~ 6.0- 8.0 10.0- 12.0- 14,0~ 16.0- 18.0-
g 1.9 3.9 59 7.9 9.9 11.9 13.9 15.9 17.9 LONGR
'.fgfl
R ') O-W - 0.‘9 . . . . . . . . . . 0
‘“'l‘-‘ 0-50 - 0.99 . . . . . * . . . . 0
. ,,.;,:; 1.00 - 1.49 . . . . . . . . . 0
.h ’ ':-50 - 1-” . . . . . . . . 0
\:' 2.00 - 2.49 . . . . . . . . . . 0
(D 2.50 - 2.9 . . . . . . . . 0
3.00 - 3-‘9 . . . . . . . . . 0
‘l“‘ﬁ 3-50 - 3.” . . . . . . . . P 0
V ‘.w - 4.‘9 . . . . . . . . . 0
P 4.5 - 4.9 C e e e e e 0
AL 7
._ )l: S-W - mTER . . . . . . . . . . 0
e ToTAL 0o o ¢ o o0 o6 o6 o0 o0 o
o' AVERAGE HS(M) = 0.00 LARGEST HS(M) = 0,00 ANBLE CLASS X = 0.0
o
i
- STATION C
o WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
P PERCENT OCCURRENCE (X100) OF HEIGHT AND PERIOD FOR ALL DIRECTIONS
15 HEIHT (METERS) PERIOD {SECONDS) ToTAL
| W&
"J 0.0- 2.0~ 4,0~ 5.0~ 8.0~ 10.0- 12,0- 14,0~ 15,0~ 18.0-
Nl 1,9 3.9 59 7.9 9.9 11.9 139 15.9 17.9 LONGER
Wy
. ‘3 0.00 - 0.49 65 1571 2011 1931 1216 450 W . ., 7613
A5 0.5 - 0.9 . . 481 ST3 %9 I\ 187 . . . 1895
o 1.00 - 1.49 A &9
1.50 - 1.9 . . .14 2 . . 1 . . 20
“¥, 2|m - 2.‘9 . . . . . ] . . . 0
o .: 2-” - 20” . . . . . . . . . . 0
E ):‘ 3.m - 3-‘9 » . . . . . . . . . 0
" ::’ 3.50 - 3-” . . . . . » . . . 0
),‘l I ‘.w - ‘.‘9 . . 0 . . . . 0
h " ‘-w - ‘.” . . . . . . . . . . o
| SOW - mm . N . . . » . . . . °
:.v_,{_ TOTAL 65 1S71 2575 2796 585 941 540 2 0 0
J":h
R AVE HS(M) = 0.36 LARSEST HS(M) = 1,94 TOTAL CASES = 58440
/1 B16
k) '),l'.,"\
ﬂ&::
"',‘f{'?ﬁ
]
'\‘.;‘ . o~ « N W W o ¥ W Wy A X "'\\"\\-‘-T-.N
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u ". '; ( ) 95 ‘: NN ¥, “':g:l‘: !_em! W M “.‘c \. S’s:o.e oc.“‘ ‘h Ak :,9.., ﬂ,’;‘,‘;i ‘, k! *.u‘; :i.,:l.‘. ) XM l.s hgi,l.!s“’ . _‘ti
i) 0% A AR Ty 3 v e Y. b




A bl Aok Aok sl St Bok Sab Nl Sal ok Jhd RS e et JEEE
LN

o, -

STATIN D 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 0.00 -~ 11.24
WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH

1Yt PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
N0 HEIGHT (METERS) PERI0D (SECONDS) TOTAL
e
2 0.0~ 2.0~ 4.0~ 6.0 B.0~ 10.0- 12,0~ 14,0~ 16.0~ 8.0~
Y L9 39 59 7.9 9.9 11.9 13.9 159 17.9 LONGR
‘) o'w - 0.‘9 . ] . . . . [ . . 0
® 0.50 - 0.99 . . . . . . . . . 0
o 1.00 - 1.49 e e e 0
899 1.50 - 1.9 . . . . . . . . . . 0
; y“; Z-W = 2-‘9 . . . . . . . . . . 0
JE 2.5 - 2.9 . . . . . . . 0
J-w - 3-49 . . . . . . . . . 0
R 390 - 3.9 e e e e, 0
!“};n: ‘-w - 4.‘9 . . . . » . 0
::\.; ‘.50 - 4-” . . . « . . . . . 0
e
v 5.00 - GREATER . . . . . . . . . . 0
SN TOTAL o 0 0 0o 0 o0 0 0 o ¢
. .
-y AVERAGE HS(M) = 0,00 LARGEST HS(M) = 0,00 ANGLE CLASS X = 0.0
-
{ : STATION D 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 11.25 - I3.74
oy WAVE APPROACH AMBLES RELATIVE TO TRUE NORTH
e PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
; HETGHT (METERS) PERIOD(SECONDS) TOTAL
.

0.0~ 2.0- 4.0~ 6.0~ 8.0~ 10.0~ 12.0- 14,0~ 16,0~ 18.0-

"“1‘ \

£ L9 3.9 5.9 7.9 9.9 1.9 13.9 159 17.9 LONGR

Nt

s 0.00 - 0,49 e e e e, 0
v 0.50 - 0.99 e e e e 0
S 1.00 - 1.9 e e e e, 0
. 1.& - 1-” . . . . [ . . . . . 0
200 - 2,49 e e e e, . 0
o 250 - 2.9 e e 0
s 3.00 - 3.49 e e e e, 0
o 3.5 - 3.9 e e e e, 0
AN 4.00 - 4.49 e e e e e, 0
®: 4.5 - 4.9 e e e e 0
o, 5.00 - GREATER e e e e, 0
o TOTAL 0 0 0 0 0 0 0 0 0 0

h

VA AVERAGE HS(M) = 0.00 LARGEST HS(M) = 0,00 ANBLE CLASS X = 0.0
s-;:-
s
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b STATION D 20 YEARS  WAVE APPROACH ANGLE(DEGREES)= 33,75 - 624
N WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH

A PERCENT OCCURRENCE (X1000) OF MEIGHT AND PERIOD BY DIRECTION

{:;-.i: HEIBHT (METERS) PER10D (SECONDS) TOTAL
W

A 0.0- 2.0~ 4.0~ 8.0~ 8.0- 10.0- 12,0~ 14.0- 16.0- 18.0-

KL L9 39 59 7.9 9.9 119 139 159 17.9 LONGR

Pt

) 3 0.00 - 0.49 2 41 S0 16 . . . ... 1169
o 0.50 - 0.9 T2 % . e 169
;i,,;:‘ 1.00 - 1.49 .. 29 .. 1
;:;«.: 1.50 - 1.9 e e . . 0
ﬁ;.:‘,g._ 2,00 - 2,49 e e e . 0
;"h Z-M - 2-” . . . . . . . o
. 3.00 - 3-‘9 . . . . . * . 0
Wi 3.5 - 3.9 e e . 0
e 4.00 - 4.49 s e . . 0
\*: ‘nm - 4-” . . . . . . . . . o
«, S.00-GREATER . . .« .  « . e e .0
K TOTAL 322 41 65 211 0 0 0 0 o0 0

Q!

5 AVERABE HS(M) = 0,30 LARGEST HS(M) = 1,45 ANGLE CLASS I = 13.9

!

Vs

Ly

e
. STATION 0 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 56,25 - 78.74
iy WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH

ot PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

Ny

.‘%.‘, HE IGHT (METERS) PERIOD(SECONES) TOTAL
AN

D) 0.0~ 2.0~ 4.0 6.0~ 8.0~ 10.0- 12.0- 14,0~ 14,0~ 18.0-

i.:;;:. 1.9 39 59 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

-" )

o't

:‘ W, 0.00 - 0.49 6 192 12 & 7 . . . P
J 0.50 - 0.” . . l“ m l . » . . . l“
e 1.00 - 1.49 B S . 2

llm - l-” . . . s . . N . . . 6

N . = Le . . » . . . . . .
é:' $ g-g - gl: . . . . . . . . . . g
\"' S-N - 3-‘9 . . . . . . . . . . o
::::% le - 3.” . . . . . . . . . . 0
o 4,00 - 4.49 Ce e Ce e 0
."- ‘-50 - ‘-” . . . . . . . . 0
::‘-.." S-W - mTER . . . . . . N . . . 0
‘:: TOTAL 6 192 237 4 10 06 0 06 o0 0
“. »
RN AVERAGE HS(M) = 0,37 LARGEST HS(M) = 1.94 ANGLE CLASS 1 = 9.3
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STATION D 20 YEARS  WAWE APPROACH ANGLE ((EGREES)= 78.75 - 101.24
WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

HEIGHT (METERS) PERICD (SECONDS) TOTAL

0.0~ 2.0~ 4,0~ 5.0~ 8.0~ 10.0- 12,0~ 14.0- 15.0~ 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 b 220 320 MA2 1292 4T W3 . . . 3273
0.50 - 0.99 . . W6 126 255 2 187 . . . 1228
1.00 - 1.49 . . 23 % 18 I 8 . . 195
1.50 - .99 . . . 10 é ! . . 19
2,00 - 2.89 . . . . . . . 1 . 2
2.5 - 2.9 . . . . . . . 0
J.00 - 1.49 . . . . . . . . )
1.5 - 1.99 . . . . . . . . 0
4,00 - 4.89 . . . . . . . . . . 0
4,50 - 4.9 . . . . . . . . . . 0
3.00 - GREATER . . . . . . ‘ . . . 0
TOTAL b 285 A2 B6Y 1573 BAl 540 2 0 0

AVERAGE HS(M) = 0,41 LARGEST HE(W) = 2,23 ANGBLE CLASS 1 = 47.2

STATION D 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 101.25 - 123.74
NAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

HEIGHT (METERS) PERIOD (SECONDS) TOTAL

0.0~ 2.0- 4,0~ 4,0~ 8.0~ 10.0~ 12.0- 14.0- 16.0~ 18.0-
1.9 39 5.9 7.9 9.9 1.9 13.9 13.9 17.9 LONGER

0.00 - 0.49 ] a2 38 71 . . . . 1785
0.30 - 0.99 . . 429 WS . . . . . ms
1.00 - 1.49 . . 2 135 . ) . . . . 137
1.30 - 1.9 . . . 8 . ! . . . . L2
2.00 - 2,49 . . . . . ’ . . . . 0
2.5 - 2.9 . . . . . . . 0
3.00 - 3.49 . . . . . ‘ . . . . 0
3.% - 3.9 . . . . . . . . . 0
4.00 - 4.49 } . . . . . . . 0
4.30 - 4.9 ‘ . . . . . . . 0
3.00 - GREATER } . . . . . . . . . 0
TOTAL 3 412 1070 1235 0 0 0 ] 0 0

AVERAGE HS(M) = 0,49 LARGEST HS(M) = 1,90 ANGBLE CLASS 1 = 27.4
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s: STATION D 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 123.75 - 146.24
Vs WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
o PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
‘l
O HE1GHT (METERS) PERI0D(SECONDS) TOTAL
__ 0.0- 2.0~ 4,0~ 6,0~ 8.0~ 10.0- 12,0~ 14.0- 16.0- 18.0~
O 1.9 39 59 7.9 9.9 11.9 13.9 159 17.9 LONGER
) 0.00 - 0,49 7 o2® . . ... 25
‘_"';' O-W = o-w . . . . . . . . . . 0
" 1.00 - 1.49 Ce e Ce 0
Q" : 1.50 - 1-” . . . . . . . . . . o
:.' Z-M - 2-‘9 . . . M . . . . . 0
Yy 2.5 - 2.9 . . . . . . . . 0
e 3-w - 3-‘9 . . . . . . 2 . . 0
;. an - 3-” . . . . . . . . . a 0
4 4.00 - 4.49 . 0
et 4.50 - 4.9 . . . . . 0
:a:};. 5.00 - GREATER . . . . . . . . . . 0
.-.'.' TOTAL 17 2400 0 0 0 o0 o0 0 o0 o0
A AVERAGE HS(M) = 0.13 LARGEST HS(M) = 0.67 ANBLE CLASS X = 2.4
"Cales
vl
S
:{‘ h
STATION D 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 146,25 - 168.74
N WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
::_-\. PERCENT OCCURRENCE (£1000) OF HEIGHT AND PERIOD BY DIRECTION
SO
‘ Z-’"' HE I6HT (METERS) PERIOD(SECONDS) TOTAL
,')'_ 0.0~ 2.0~ 4,0~ 6.0- 8.0~ 10.0- 12.0- 14.0- 15,0~ 18.0-
;:a‘" 1.9 39 S9 7.9 9.9 1.9 13.9 159 17.9 LONSER
¥, " 3
o 0.00 - 0.49 e e e e e e e 0
I S
fﬁ:} 0.50 - 0-99 . . . . . . . . . 0
.. ! l-w - 1149 . . . . . . . . 0
. ‘nm - ‘-” . . . . . . . N 0
‘-#:‘ Z.N - 2-‘9 . . . . . 0 . . . . 0
.::‘:-: an - 2-” . . . . . . . . . °
.':u;' 3.W - 30‘9 » . . . . * . . . . 0
\i". 3-“ - 3-” . . . . . . . . . 0
¥ " 4.N - ‘n‘? . . . . . . . . 0
o ." "m - ‘l” . . . . 0 . . . 0 ‘
2 S.N - mm . . . . N . . . . o
N TOTAL o 0 o0 o o0 0 o0 o0 o o
S
.J-
" AVERAGE HS(M) = 0,00 LARGEST HS(M)} = 0.00 ANGLE CLASS 1 = 0,0 ‘
r«r
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R STATION D 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 168.7S - 180.00

W WAVE APPROACH ANGLES RELATIVE TO TRLE NORTH

PERCENT QCCURRENCE(X1000} OF HEIGHT AMD PERICD BY DIRECTION
'.:; HEIGHT (METERS) PERIOD(SECONDS) TOTAL
e
B : 0.0~ 2.0~ 4.0~ 6.0~ 8.0- 10.0- 12.0- 14,0~ 16.0- 18.0-
-',;" 19 3.9 59 7.9 9.9 1.9 13.9 15.9 17.9 LONGER
‘ ) 0.00 - 0,49 . . . . . . . . 0
Y 0.50 - 0.9 e C e . 0
il 1.00 - 1.49 e e e, . 0
B ‘.‘, 1.50 - l-” . . ] . . . . . o
‘g . 2.W - 2-‘9 . . . , . . . » 0
tey 2.50 - 2.9 Ce C 0

3|w - 3-49 . . . N . 0

;“‘ 3.50 - 3-” . . . . . . . 0
o 4,00 - 4,49 . . . . . 0
?"~ ‘-m - 4-” . . . . . . 0
[) :j SOM - mm . . . . 'y . . . Y » 0
L TOTAL 0 0 o0 o0 0 0 0 0 o 9o

W AVERAGE HS(M) = 0,00 LARGEST HS(M) = 0,00 ANGLE CLASS I = 0.0

il
s
‘,:.. 4
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STATION D
WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH

'::; PERCENT OCCURRENCE (X100) OF HEIGHT AND PERIOD FOR ALL DIRECTIONS

A

Wt HE1GHT (METERS) PERI0D(SECONDS) TOTAL
.

5 0.0- 2.0- 4.0~ 6.0~ 8.0~ 10.0- 12.0- 14.0- 16,0~ 18.0-

YA L9 3.9 59 7.9 99 1.9 13.9 159 17.9 LONGER

At
s 0.00 - 0.49 63 1570 1632 1883 130 43 W3 . . . 7o
X 0.5 - 0.9 . 1 93 % 257 362 187 . . . 2318
:;.,‘ 1.00 - 1,49 . . 0 Z 19 W 8 . . . %7

- l.w - l.” . . . “ 6 1 . . . &
B 2.00 - 2,49 . . . . . 1 , 2
::' : 2-” - 2-” . . . . . . . . . . 0
.':. ¥ J.W - 3"9 . 'y . . . » N . . . 0
: " 3.” - 3-” . . . . . . . » 0
‘el 4.00 - 4,49 . . . . . . 0
a ‘nw - ‘-” . . Y . . . . 0
;f'.; S.W - mm . . . . . . . . . . 0
W TOTAL 63 1571 2573 279 134 BM S0 2 0 0

DL

I

K AVE HS(M) = 040 LARGEST HS(M) = 2,23 TOTAL CAGES = SBM0
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i STATION € 20 YEARS  WAVE APPROACH ANGLE (DESREES)= 0.00 - 11.24
! WAVE APPROACH ANBLES RELATIVE T0 TRUE NORTH
_f.-'d. PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
" HEIGHT (METERS) PERIOD(SECONDS) TOTAL
oWe 0.0~ 2,0~ 4.0~ 6.0- 8.0~ 10.0- 12,0~ 14.0~ 16.0- 18.0-
“:g‘. 1.9 39 59 7.9 9.9 11.9 13.9 15.9 17.9 LONGER
L
1) o-m = 0-‘9 . . . . . . . . . . o
',‘ A 0.50 - 0.9 . . . . . . 0
4_‘::: i‘: = 1-: . . . . o . . 0
T, \\ . bl £ . . . . » . . 0
‘ "lr 2-m - 2-‘9 . . . . . . . 0
Q.' 20& - 2-” . . . . . . . . . °
3.00 - 3,49 . . . . . . . . . 0
: 3.3 - 1.9 . . . . . . . . . 0
N 4,00 - 4,49 C e e e, 0
o 450 - 4.9 Ce e e e e e e 0
: \J S-W - mm . . . . . . . . . . o
K> TOTAL 0o 0 o0 o o0 o0 0 o o0 o0
" AVERAGE HS(M) = 0,00 LARGEST HS(M) = 0.00 ANBLE CLASS 1 = 0.0
\Q
2‘;
hix
f. STATION E 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 11.25 - .74
‘,.“; WAVE APPROACH ANGLES RELATIVE TD TRUE NORTH
: XN PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
t
i) HEIGHT (METERS) PERIOD (SECONDS) TOTAL
o) ‘
3' 0.0- 2.0- 4,0~ 4,0~ 8.0~ 10.0~ 12.0- 14,0~ 16.0~ 18.0-
f .9 39 59 7.9 9.9 11.9 13.9 15.9 17.9 LONGER
-_,'
hJ 0.00 - 0.49 « . . . . . . . . . 0
“ :’j O.m - 0-” . . . . . . . . . . 0
Sn:‘ I.W = l-" . . . . . . . . . . 0
L." l-w - l-” [ » . . . . . . . 0
2ok “ 2¢w - 2-‘9 . . . . . . . . . . 0
Ny “; 2-50 - 2-” . . . . . . . . 0 . 0
) ;"f Juw - 3-4’ . . . . . . . . . . 0
w-f. 1.9 - 3.9 . e e 0
i‘ J 4.w - ‘c" . . . . . . . . . . 0
v 4-” - 4.9 . . . . . . . . . 0
-v S.M - mm . . . . . . . . . . 0
NS TOTAL 6o 0o 0 o0 0 0 0 o 0 0
$4 Ad
"
2 AVERAGE HS(W) = 0.00 LARGEST HB(M) = 0.00 ANBLE CLASS X = 0.0
Lo
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~:‘\ STATION E 20 YEARS  MWAVE APPROACH ANGLE (DEBREES)= 33.75 -~ 56.24

i WAVE APPROACH ANELES RELATIVE TO TRIE NORTH
:” PERCENT OCCURRENCE (11000) OF HEIGHT AND PERIOD BY DIRECTION
iy
.y HEIGHT (METERS) PERICD (SECONDS) TOTAL
lag 0.0- 2.0~ 4.0~ 4.0~ 8.0~ 10.0- 12.0- 14.0~ 1.0~ 18.0-
¢ 1.9 3.9 S9 7.9 9.9 11.9 13.9 159 17.9 LONGER
.l ‘

e 0.00 - 0.49 2o B . . . ... 1047»32
' ‘) O-w - 0.99 . . 72 . . . . . . 2
o 1.00 - 1,49 Ce 2 e e e e 2
U .50 - 1.9 C e e e :
‘:‘:‘. 2:w - 2- ‘9 . . » . . . . o
X, 2.5 - 2.9 Ce e e e .. :
" ". 3-& - 3.‘9 . . . . . . . . o
3.$ - 3-” . . . . . . . . . .
\';' 4-w - ‘n" . . » . [ . . . . g
o .50 - 4.9 e e e . 0
'.. S-M - mm . . . . . . . . . .
e ToTAL 2 @ 65 0 0 0 0 0 0 0

e
,'l..

(@ AVERAGE HS(M) = 0.24 LARGEST HS(M) = 1.01 ANGLE CLASS I = 11.4

\ ._-(",

Pl

&

LA

et STATION € 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 36,25 - 78.74
‘ WAVE APPROACH ANBLES RELATIVE TO TRLE NORTH

e PERCENT OCCURRENCE (K1000) OF HEIGHT AND PERIOD BY DIRECTION

.

D 5 HEIGHT (METERS) PERIOD (SECONDS) TOTAL
&"

\)

f:' 0.0- 2.0- 4.0~ 6.0~ 8.0~ 10.0- 12,0~ 14,0~ 16.0~ 18.0~

2 19 3.9 59 7.9 9.9 11.9 13.9 15.9 17.9 LONGER
&)

s 0.00 - 0.49 b 2 12 ™ 7T . . . . . g
‘ :::..: O-w - o.” . . l“ 92 l » . . “
§ \-;' l-m - l." . . . 62 1 . . . 6
‘.\. l-m - ;-: . . . 6 . . . o

2-m = & » . . . . » . . .

- -': 2-” - 2-” . . . . . . . » . . g
.§:J th - 3-‘9 . . . . . . . . * . o
.&‘: 3.& - 3." . . . . . . . . . . o
o .00 - 4,49 e . . i
s g ‘nw - 4.” . . 'y » . . . . . . o
5.00 - BREATER . . . . . . . . . .

Wy TOTAL 6 12 237 &M 10 0 0 0 0 0
::.': (M) = 1,92 ANGLE CLASS X = 11.4
el AVERAGE HS(M) = 0,40 LAREEST K8 .
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STATION € 20 YEARS  WAVE APPROACH ANGLE (DEGREES)= 78.7S - 101.24
WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

HEIGHT (METERS) PERIOD (SECONDS) TOTAL

0.0- 2.0- 4,0~ 6.0- 8.0~ 10.0- 12,0~ 14,0~ 16.0~ 18.0-
1.9 39 5.9 7.9 9.9 1.9 13.9 15.9 17.9 LONGER

0.00 ~ 0.49 6 225 145 5 I 42 W . . . 1578
0.30 - 0.9 . . 136 70 112 B 1.9 . . . 840
1.00 - 1.49 . . . 4 B 8 9 . . . 13
1.3 - 1.99 . . . 3 8 8 3 . . . 57
2.00 - 2.49 . 1 . ‘ . . 2
2.3 - 2.9 . . . . . . . 0
3.00 - 3.49 . . . . 1 . 1
3.5 - 3.99 . . . . . . . 0
4.00 - 4,49 . . . . . . . . . . 0
4.30 - 4.9 . . . . . . . . . 0
3.00 - GREATER . . . . . . . . . . 0
TOTAL 6 225 282 417 493 &4 3K 2 0 0

AVERAGE HS(M) = 0.54 LARGEST HS(M) = 3.08 ANGLE CLASS Y = 26.2

STATION E 20 YEARS  WAVE APPROACH ANGLE (DEBREES)= 101.25 -~ 123.74
WAVE APPROACH ANGLES RELATIVE TO TRLE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

HE1GHT (METERS) PERIOD (SECONDS) TOTAL

0.0- 2.0~ 4.0~ 6.0~ 8.0~ 10.0- 12,0~ 14,0~ 16,0~ 18.0-
1.9 3.9 5.9 7.9 9.9 1.9 13.9 15.9 17.9 LONSER

0.00 - 0.49 J 2% 813 970 819 1SS . . . . 3007
O-m - U-” . . 613 m 1“ ‘s . . . . 1371
l-m - 10‘9 . . 3 lm ‘2 7 . . . . m
l-w - lo” . . . . 13 3 . . . . 21
Z.W - 2-‘9 . . . . . . . . . . 0
2-” - 2.9 . . . . . . . . . 0
3-W - 3-49 . . . . . . . . . 0
J-m - 3.” . . . . . . . . . 0
4.W - ‘a" . . . . . 0 . . . 0
‘nw - 4.” » . . . . . . . . 0
\ S-W - mm . . . . . . . . . . 0
) TOTAL J 26 1430 1686 1078 26 0 0 0 0
X
N AVERAGE HS(M) = 0.45  LAREEST HB(M) = 2.19 ANGLE CLASS I = 44,5
3,
1"
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STATION € 20 YEARS  WAVE APPRDACH ANGLE (DEBREES)= 123.73 ~ 146.24
WAVE APPROACH ANBLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

HEIGHT (METERS) PERIOD (SECONDS) TOTAL

0.0- 2.0- 4.0~ 6.0~ 8.0~ 10,0~ 12,0~ 14,0~ 16.0- 18.0~
1.9 3.9 359 7.9 9.9 1.9 1.9 (5.9 17.9 LONGER

0.00 - 0.49 2 45 . . . . . . 28
0.30 - 0.9%9 . 1 . . . . . . . 1
1.00 - 1.49 . . . . . . . . . 0
1.3 - 1.99 . . . . . . . . . 0
2.00 - 2.49 . . . . . . . . . . 0
2% - 2.9 . . . . . . . . . 0
3.00 - 3.49 . . . . . . . . . . 0
1.5 - 3.9 . . . . . . . . . . 0
4.00 - 4,89 . . . . . . . . . . 0
4.30 - 4.9 . . . . . . . . . . 0
5.00 - GREATER . . . . . . . . . . 0
TOTAL 2 2 0 0 0 0 0 0 0 0
AVERAGE HS(M) = 0.19 LARGEYT HS(M) = 0.70 ANBLE OLASS 1 = 4.3
STATION € 20 YEARS  WAVE APPROACH ANGLE (DEBREES)= 146,20 - 168.74
WAVE APPROACH ANGLES RELATIVE TO TRLE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
HE1GHT (METERS) PERICD(SECONDS) TOTAL
0.0~ 2.0~ 4.0- 6.0~ 8.0~ 10.0- 12.0- 14,0~ 146.0~ 18.0-
1.9 19 59 7.9 9.9 11,9 13.9 159 17.9 LONGER
0.00 - 0.49 14 . . . . ‘ . . . . 14
0.50 - 0.99 . . . . . . . . . . 0
1.00 - 1.49 . . . . . . . . . . 0
1.5 - 1.99 . . . . . . . . . . 0
2.00 - 2.49 . . . . . . . 0
2.5 - 2.9 . . . . . . . . . . 0
3.00 - 3.49 . . . . . . . . . 0
.30 - 1.9 . . . . . . . . . . 0
4.00 - 4.49 . . . . . . . . . . 0
4.30 - 4.9 . . . . . . . . . . 0
3.00 - GREATER ] . . . . . . . . . 0
TOTAL 14 0 0 0 0 0 0 0 0 0

AVERAGE HS(M) = 0,08 LARGEST HS(W) = 0,08 ANGLE CLASS 1 = 0.1



STATION E 20 YEARS  WAVE APPROACH ANGLE (DEBREES)= 168.75 - {80.00
WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

HEIGHT (METERS) PER10D (SECONDS) TOTAL

0.0- 2.0~ 4.0~ 6.0~ 8.0~ 10.0- 12,0~ 14,0~ 16.0~ 18.0-
1.9 3.9 5.9 7.9 9.9 1.9 13.9 15.9 17.9 LONSER

0.00 - 0.49 . . . . ‘ . . . . . 0
0.5 - 0.99 } . . . . . . . 0
1.00 -~ 1.49 . . . . . . . . . 0
1.3 - 1.9 . . . . . . . . . 0
2,00 - 2,49 ] . . . . . . . 0
.30 - 2.9 ; . . . . . . . 0
3.00 - 3.49 . . . . . . . N . 0
3.5 - 3.9 . . . . . . . . 0
4.00 - 4,49 . . . ‘ . . . . 0
450 - 4.9 } . . . . . . . 0
5.00 - GREATER . . . . . . . . . . 0
TOTAL 0 0 ] 0 0 0 0 0 0 0

AVERAGE HS(M) = 0.00 LARGEST H5(M) = 0.00 ANALE CLASS X = 0.0

STATION =
NAVE APPROACH ANGLZS RELATIVE TO TRUE NORTH
PERCENT OCCURRENCE (X100) OF HEIGHT AND PERIOD FOR ALL DIRECTIONS

HEIGHT (METERS) PERICD(SECONDS) TOTAL

0.0- 2.0~ 4,0~ 6.0~ 8,0~ 10.0- 12,0~ 14,0~ 16.0- 18,0~
1.9 39 59 7.9 9.9 1.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 65 (570 1832 1766 1183 397 3I%7 . . . 6983
0.3 - 0.99 . 1 997 M 297 I 189 . . . 2494
l-w - 1-" . . 5 ”6 1w 49 9 . . . ‘61
l-w - lc” . . . ‘2 ﬂ 17 3 . . . ﬁ
. 2-w - 2-‘9 . . . . l [ . . . . 2
" 2-50 = 2.” . . . . . . . . . . 0
4,,! ch - 3.‘9 . . . . . . . l . . l
J J-w = 3-” . . . . . . » . . . 0
J 4.“ - ‘.49 . . . . . . . . . . 0
P‘ ‘.50 - ‘n” . . . . . . . . . 0
y SOw - mm . . . . . 0
3 TaTaL &5 1571 2575 2796 lﬂ 841 560 2 0 0
: AVE HS(M) = 0,43 LARGEST HS(M) = 3,08 TOTAL CASES = 38440
:
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